The effects of alpha-adrenergic stimulation on the regulation of the pyruvate dehydrogenase complex in the perfused rat liver.
The regulation of the pyruvate dehydrogenase multienzyme complex was investigated during alpha-adrenergic stimulation with phenylephrine in the isolated perfused rat liver. The metabolic flux through the pyruvate dehydrogenase reaction was monitored by measuring the production of 14CO2 from infused [1-14C] pyruvate. In livers from fed animals perfused with a low concentration of pyruvate (0.05 mM), phenylephrine infusion significantly inhibited the rate of pyruvate decarboxylation without affecting the amount of pyruvate dehydrogenase in its active form. Also, phenylephrine caused no significant effect on tissue NADH/NAD+ and acetyl-CoA/CoASH ratios or on the kinetics of pyruvate decarboxylation in 14CO2 washout experiments. Phenylephrine inhibition of [1-14C]pyruvate decarboxylation was, however, closely associated with a decrease in the specific radioactivity of perfusate lactate, suggesting that the pyruvate decarboxylation response simply reflected dilution of the labeled pyruvate pool due to phenylephrine-stimulated glycogenolysis. This suggestion was confirmed in additional experiments which showed that the alpha-adrenergic-mediated inhibitory effect on pyruvate decarboxylation was reduced in livers perfused with a high concentration of pyruvate (1 mM) and was absent in livers from starved rats. Thus, alpha-adrenergic agonists do not exert short term regulatory effects on pyruvate dehydrogenase in the liver. Furthermore, the results suggest either that the rat liver pyruvate dehydrogenase complex is insensitive to changes in mitochondrial calcium or that changes in intramitochondrial calcium levels as a result of alpha-adrenergic stimulation are considerably less than suggested by others.